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(54) OPTICAL PICKUP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make an optical pickup 
of an optical recording/reproducing device for 
recording/ reproducing information using light small in 
size, to reduce the deterioration of performance due to 
the deviation of the position of components and to 
reduce the cost by reducing the cost of parts and 
assembling/adjusting man-hours. 
SOLUTION: This pickup is composed by integrally 
forming an optical module 10 having a laser diode 12 and 
photodiodes 13, 14, 15 inside with a polarizing beam 
splitter 18 provided with a quarter wavelength plate 19 
at the end face and composed by connecting plural 
parallel plates. Consequently, the optical pickup is 
considerably miniaturized and good performance is 
ensured since the deviation of position of the respective 
elements are hardly generated. The cost of parts is low, 
the accurate positioning of photodiodes 13, 14, 15 is 
unnecessitated and the cost of the optical pickup is 
easily reduced. 
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WfHHlJfcottB] 

■|B» 3fc^a ifcit 3 jftfc * i liufS fff*K»«ff r E#t 

-X{b* n AIsI»r*^-efc5«f** 1 iBi£<Oft; f y 
liEttO* try* Tyy^ 

<Offl«tcR»«»SrK tt 6 |B«co^ fcT v $ 7 y 

^a t -e«j£ s i ib^o * *y*Ty-f 9 

1 E«o* tr y 
[0 0 0 1 ] 



(2) 4*WW9 - 8 19 5 5 

2 

*IB»f¥*ftlH o * tT y ^ 7 y §11" £ t co -e fe 5 o 
[0 0 0 2] 

[0 0 0 3] ^T, «^^y^7y^ an- 
70 *:/0>flKS;H. Hi 2fi, ^03tfy^7y^§l 

y 2 og*«T-«^oa:*H-e*) So 

[0 0 04] 0 1 l-il3(Ct5V>t, 1I4U— If— ¥ 

K-efcO, W^tfpfi*^ilj»ffl*:o**js*»-r- 

^^cD^^rRtt-f-So 3 liEiX©— A«t 
ifi^yXA-Cfc^ A^Lfc^$rB&5 0%-focor 

«8a, 8 b. 8 c, 8 d Kl$HM£*bTV*S D 914^2 
9 bfc#«S;h,T*3SK fli£9 a ti«9b^#Jt§ 

[0 0 0 5] _fc!E<z>«fc 5^«flc$ttfc!6*^*^s'^T 
**a«U Eg»0— »fi«3(-A**i"So --tPiS 

4Sraiaurea»o— »*S3(^A4ti-5o s 

flPEg^o— «*S3Srai8^Swi:tc:J; 9. P3fi*«>* 
(4 u—lf »y>T K l. J: D 4: * G> Pfi* t 

A2-CR^$tb^ffi^^y XA6(CA^L, 850%^ 

S:aiau»l<07^ h^si— K8tcA4t-t-5. CO* 
tt, ixy>Ky*/i-u^X7S:aiai-<5BS«;:**:«llSA $ 

50 ^fU->X4^i£v^tcf4, X*fSil^«tt€r»ol&ffin?g 
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(Dxtfy Me* 5 e. 

FE= (8a + 8c) - (8b + 8d) 

[0006] «HH*^y XAe-eEatstufc* 

««9 a fcffi«9 bfir^WI-S^WIftO^lfijsSSWftiaft 

s yjv* m<D^ t mwif^ft s ct 5 ieia 

TE = 9 a -9 b 

[0 0 0 7] mi<D7* h#4*-h*8 tm2<D 

RF=8a+8b+8c+8d+9a+9b 
I- J: 9 IfttttBftKft: 5 _htf>ff *Mg*R F ##fc*bS. 
[0 0 0 8] 

h^*-K9 irolW<Z>*tt*lw. *fi*^yXA6fe 

[ooo9] $e>ic. fi*^yxA2t«iB*^yxA 

[0 0 10] **9H*. ±e»#tf>HMSr#*U /hSl 
[0011] 

le, *»W©*t:y^7!x^t rt»{^6*^Si, « 
rt^SaiE*^^r-/utc:a#StufcaM««i:> 35* 

*ni¥t/ll*^a«raiaUfc*Sr> *;ft^;h,affl*3<J:tf 
title, »10«BaMB##lBffi*tt4 5° fcjKU 



(3) Wi¥9-8 19 5 5 

^OS 1 (Dfibm t ftsPffftS 2 <£>*8Ble 4 #0 1 iftitR 

*^Sl^ J ^ 1 ^^l^ffife^v^^i 

fcr±a«**bfc*«\ «C*O3fc^ttUT**05**« 

«*:«-i-<5S** J F^W< ItW&^&t zmftit tot? 

[0012] 

tbt ^ LICK v^-ca»ftttfiBS:*«i-5e.i^-C# 

So 

[0 0 13] *fc, **»B*fMS«)WW*» 

[0 0 14] £<bie, fc^^a-^rtte-ffrleS** 
[0 0 15] 

(IMfi«ll) SAT. *8H(0-JJS«IMK , y^7yr 

[0 0 16] Hlf±*35MO»10|llfi«y{e*JltS*tr 

<D jllSfcl # # s * tT y * T y /0§3tifi^^jc 
Jb®El-Cfo5o 
[0 0 1 7] Hl*5J:tJ«ia2(e*5V^r, 1014*?^ 

^t-Kl 3, 14, 1 5*SR(te>*frv^ c V— If 
— *V*—Kl 2ft WttfSfil 1 5° <7> 

X, 3Bft^y^d*b^»W*^4 5° o^B.le&/c!9, 

1 5te, *4x-eix4fl-ro<Z>35'«$^fc««l 3 a. 1 
3b. 13c, 1 3 d*3J:U<l 5 a. 15b, 15c, 
1 5 dj&»fcfiRo-C*5 0* fftt 1 3 b 3 d J 

i-S5>tRII«43J;^««l 5 b fcfflttl 5 d 

50 fctt»/IB-e«fi!c$*vfcaM3Ste-Cfc9. lie 



-3- 



5 

»fS3i"$B<o5fe7^- Y¥4it— Kl 3. 14. l 5 lc 
Wfil-SWKKIi. f&5° -2 0° (D^ft-vmRiSfr 
5± l»@Sf*oj»^ffiBdS7^ h^^-Kl 3, 1 
4, 1 5©i«r^lu, -t*t-e^a«a*S 1 6lCi£vMW 

SrSJHF-i 7a*H»fe;h/r*3*K S^SSl 6te, #3Mr 

8ttrio©8E*¥frSF«l 8ai:18 bSrSS-frLTl* 

aiaLS«*(^*ttSA*1-S3fe*Ml 8 cSrKttX. fc 

35«*¥Kl 8 c £f&4 5° iftD, i8Bl8d irSBffil 

fc£ 0 (B*t-^yy 8W\ -t^SHBi 8 d 

#8WSRl 6 _btd-^i^tj*^ixr^!9, Wffil 8 f 

#^i^.wH O^fiSfCft^oTM^bT^ 
5o 1 9 ttfi* e-A^/!/ y ^ - 1 8 <Z)«B 1 8 e ± 

[0 0 18] ft*S, fco^AISSr*^! 7(3\ 39I£ 

t-A^/y 8 0>S8Bl 8 d*fcB:»Bl 8 f 

[0 0 19] Gg#£>— R*Ri 9ti, <Bft^-A 

^^y y* — 1 8<7>»ffi 1 8 e_kld, 

J;«9^:(tfcia^^fMi: LTfc J:l\, 
[0 0 2 0] _bfE^£ 9l«^/:*t'^Ty^ 
S*ttft»f^SrRMi-Si. u-- !F-£V a*- Kl 2 J: 

El 8 d <fc 0 2/ 8(cA£tU * 

o— i 9 {cAJft-TSo s^Eg^^>— 

f*— Kl 2J:5JM*snfci#wp«*i:ittS5-i-Sit 
t^ibSfi^t3oTffl»^^ «Bl 8 
ei9fi*^-^/yy^-18i:AMU #3*IK 1 
8 c #«18f t?R«3;h,fc«fcflBffi 1 8 

d± 0ffll*L-C2IW£«l 6co*o^^0#r3f^l 7 
(dA&H-So *Jil»5 0 -2 0° <D&$xftXm 

Vrzti, nwuaHtw::?* h^ra-- ki 3tc 

A#tU 0ft*tt7d- Kl -1 

»llISr*H7* h^^-Kl 5lcAlt1-S. dot 



(4) #[P]¥9-8 19 5 5 

^7th^^-Kl3, 14, 1 5©ffiS:t6l^ 

it- K 1 3 J; D 1 6 fcffi^J^fc^SrlSt^ - 

l»clEl*r#rt::7a- h*V*— Kl 5 ±D»v>Bff 

1 5 -k"C 

FE = (13a + 13c + 15b+15d) - (13b 
70+13d+15a + 15c) 

[0 0 2 1 ] h^^- Kl 3co^i$l 3 b 

1 5 (7)®^ 1 5 b i s d ^'m-r^mm^^ 

TtW^lB^^ 5 W^iVl,**** Ufc i 

TE= (1 3 b + 1 5 b) - (1 3 d + 1 5 d) 
[0 0 2 2] ^biC, 7^-h^t"Kl 3, 14. 1 

5 (Dm^ytm, 

RF=13a+13b+13c+13d+14+15a 
+15b+15c+15d 

<fc 9 t*«G*jK* 5 _btf>ffi$Mf^-R F 
50 [0 0 2 3] JilBOi 9 UL*»WI::<fc*U*. #3WS*~ 
-/n otfi*t^^/y y*— 1 8 Sr— ft;fc:Rtf\ 

ffiftf-^^y 5/*— i 8 £eg#o-8m«i 9$— 

[0 0 2 4] Mt f ^/yy^-18^ - 

o<Dawft5RT¥«i 8aH8b^ -t<o»-frBic:* 

fi*^— A^^y i 8<o*iBft<s=^ 

[0 0 2 5] ^e>l-, ;H OrtlC— tc U 

-1f-y^^— Kl 2 i7.* h^^- Kl 3. 14, 

7t h^t- K13. 14, 1 5<DKtt*4tt1Sft«> 
50 [0 0 2 6] (§13— 19 1 0 !9, ^^<D^t 
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[0 0 2 7] (3t«W2) H3W\ #3B9ia>3S2 02llfi 
«\ Of 2 WJI^It 5 * ^ y ^ T y 

[0 0 2 8] H3*5J:0 5 ig4(c*3«'SBli*3J:0 5 Bl2 t 

0>*>&\^ *D^7 A|eISf*^i 7<Dfrt>Q \ZL? 
X^b*^^7A[HIS^* ; ? : 2 0S:fflv^fcc^:-Cfe!P, 
-X{b^C3^7^lElSf^T-2 0J3, S&5° -2 0° <D® 

Sfft-eiuSf i o Sc*o«^ffi« 

W Sfi l 6 ffi v ^ t ifi v ^« * 5 J: 5 ft u ^ Xgb 
^ 0 7 1 h ^ >f ^» K l 4 J; 9 M 

-Kl5«r«LhU 7t h^^- Kl 4Sr, :7*hy 
-f *-Kl 3 tra«tc4ffl-roo»#JSixfcfil«l 4 
a, 14b. 14c, HdtMU t©B«14b 

- K 1 3 13b 1 3 d %#miTZ>ftmi$k<D 

[0 0 2 9] U-if-^TT-- Kl 2 i D ft- 

^t-Kl3, 14±W36^#y 
fcftsr td^fe. 

FE= (13a + 13c + 14b+14d) - (13b 
+ 13d+14a + 14c) 

fts. 

[0 0 3 0] *fc* 7;*- Kl 3 coffin 1 3 b 

3 d^5>f«J-r-5^tiJ|g4oJ:^^^ h^tf— K 
1 4 <DW& 14bi 1 4 d $r^#J1- 5 »»J« O^r r&] 
.ttffiAU^ 5 o»* h 7 y ^ w*|fi] t 

xi» $aiB^i£f£ 5 otw$a h 7 y * m<oir ft*s»^ Lfc * 

7th^^-Kl3, 1 4JbO*^sKy h^tf 

« h 7 * ^ n h iE2*f 6 tc-tft-eftis?*-^ ten < r 

TE= (1 3 b + 1 4 b) - (1 3 d + 1 4 d) 
[0 0 3 1 ] «^T*Hlfiffil(cJ:fttf, Sglco^Jfe^Jt 



(5) ^^9-8 19 5 5 
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9, **Iftffi;=* h^bd^ffitft*^9t?ft< > 
-X-fb^n^7A[5ISf* J F2 OSrfflV^fcCt-C, 

f^7th^t-Ki3, i 4£oz:off(t-e«j^-t-* 

[0 0 3 2] (|Hfi«3) H5W\ **MO»3 0||j«. 

5Mfc*^«#<oa::*:-hEI2U H7»i, W^S3^ 

[0 0 3 3] H5HS7 fc*3f*5ia 1*3 £1*12 2 h<Dl? 

S**^Sr. -oco^2 1 a. 2 1 b\cftp\ 
$Jxfc7th^t-K2ifc, ^ft^ft-oo®i^2 
2 a. 2 2 b*5j;U<2 3 a , 2 3 b (C^fJ^ftfc^ * b 
^^-K2 2, 2 3 i:^ 7^- h/^f K 1 40fSf 

20 91^ ^«#§»J*n ^7 ^01^^-2 4 ^V^tt 
£>5o 7 a- h^i-K2i cofg«2 l a, 2 l b£# 

^JO*r^tl»¥m-ft6J:5lc»^*ft-C*5?), 7^- h 
*V t-K2 2 Ofgig 2 2a. 22b Sr'^ffli- S»WI» 
*3«fctf:7*.h£V;*-— K2 3 0>««2 3 a , 2 3 b 
#Ji"S»#J««>*ftJfi, fiS*»«*o^7iHlE]»f* J F2 
4-V<Dyt<Dm$rJ7fahmW<r (-ftS«fc 5 {c*^*ft"CV^ 
*o ^5>fJ^n^^^[ElK : ^2 4tt, -tOlt«*rt 
|w*3V^r^»J$ft/tE3o©««2 4 a, 2 4 b, 2 4 

I3*r#|fi]j&s*ftS J: 5i-^ft^ft^ft5^^">-^*L. 
"C*3 9, «xtf««E2 4 a -CIsISf*ftfc+lftlH]»r*W: 
7^h^>ft»K2 10i«(2 1a^lC, -lftimjf* 
fi7^- h^Y^-- K2 3(Offl«2 3 a t«*2 3bt^ 
»#Ji-S»W»±^-tft-eftWd*ftSo l^«t-®^2 4 
b-eiilSf$ftfc±l»:iajf*:tt, ^f^7^-h^t 

— K2 10>««2 1 brtt7*>^-<3j-— K2 3<^®« 
2 3 a tfl«2 3 b t Sr»#Jt5»«»±l^ W2 4 
c-C[El^f$ftfc± IftlUJfJtett, ^^fil7^-h^^ 

40 — K 2 1 21af^t7^h^ K 2 2 (Dgg^ 

22aW22 b t Sr^WrSOWIftJ:^. »2 4 
d-ClElSf$ftfe± lftiajf*^ ^ti€^7t 

- K2 10«2 lb^t7t K2 2(Dffi« 
2 2a i®i|S2 2bt Sr»#Ji-S»«»±tC«Cd»ft5o 

ffltt^W^o^^AlHlff^S^tt, ®«2 4 
a. 2 4 b-e^>- HfclHlJrjtet 2 4 c, 24dWl 
ftlHllfr*^. 7th^t-K2K 2 3<7>ffi£ 
StR 1 6 (Cifi^j^fc^frttt* i«24a, 2 4 bT 
0+ l^lHltFf^i: 2 4 c, 2 4d-CO-l»»^ 
50 7^-h^t-K2U 2 2<^ffiJ: DSv^BftfjlR*** 
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^— K2K 2 2, 23 0^fiJffi« 21a. 21b. 2 
2a, 22b, 23a, 2 3 b £ (±, #ffi*"CS 

[0 0 3 4] U-if-^>-Kl 2 ±.9 jft, 
««BB««Efr5Jb<D««fB»RF*«»e>na* 

-eos*ttftBffH:, « i (ommm t mm^x^m-r 

7th^>ft-K22©««2 2ai2 2b 
tO»«|»±*5j;U57^>^^— K2 3£>®i£2 3 a 
t 2 3 b fco»WJ»±-e<DjfexsKs/ 

FE= (2 2 a + 2 3 b) - (2 2 b + 2 3 a) 

So 

[0 0 3 5] ««1B«Bt*5*)«»h^y^^ 

0»f*O=F»«*d s . ««»#J*o^^AIsISf*'-?-2 4 
©5>WSiXfcWK2 4 a . 2 4 b. 2 4 c, 2 4 d *» 

TE = 2 1 a - 2 1 b 

So 

[0 0 3 6] «oT*Hlfi«(cJ:tbfi" m 

*^7j/ :*0*«ft/haf M^ffi £ ft 0. 

«*tr--fc*:/y ^-fcl^s; ttcj:5»iBi3^ b 
o#M t , -fttbffltii i S ;l £ <fc S x.»<om»^ J: 
9. *:«ftffi:3^ MM s ^iEiftStfa>9-eft<, 
$MM* a ^ 7 AHIW*^ 2 4 -emsf * *tfc£-##J* # y 

¥4 IT— K 2 1 , 2 2, 2 3 <0#«fiWE 21a, 21 
b. 22a, 22b, 23a, 2 3 b X^L^tir^>(DX^ 
if-*V;*--Kl 2 J:9l*A*Six5*:<D»«dSSe» 

[0 0 3 7] (HlfiM 4 ) H 8 tt*38SU0>!B 4 cDHitetfiJ 

H 1 t(Dhf>^\^ mm 1 i±\^^?~my* h^v 

7h- K 2 5 «r»rt\ 16^) if K 

1 2(c»rtJi-5ffio-»©««(c. K»R2 6€rK*t*i 

[0 0 3 8] W-l?-^;*— Kl 2 J; 5*^Ski*Stb 
T^ib, lff»«»RFs :7*-#*^7-ff-S§-FE, h 



(6) #fH1^9 - 8 1 9 5 5 

¥4*— Kl 2 «t!?ttW$iv5*:0 5t>^i22^»»$^ 
S#;0-&i$te. Eftf«2 6"CE*fS*k 

h*V*— K2 5^A*t1"5. -rftfc^, *r~*~m? 

* YtfJisr- K2 5(0§M«^5: t-C. 
If-^-f^-Kl 2 J; D**t$tb5«<z>*aaCfbSrfei5 

[0 0 3 9] tto-c**»«(-J:*t«, SiQUKMi 

^v>^-/n ocofw-cu— if— y-r ki 2<t 

nit, M^^^^UctWfyn^ 

[0040] mmm 5 > m 9 tt**wojs 5 <o*j»« 

mi b<oh&\,^ *#^»«r* JP£^SftS-ocotW 
«MBft«ft5a. 5 b(digSL^:-O£0^U>'X4 
a, 4b£, ^fe^yX4a, 4 b S O^ft S — o 
^>**ia«K«: 5a, 5 b (Cit t"CiB«»I-«I 9 S 
.»»V>X{D!)S^l2 7"Ciaifc:fct»5o ft 

fti/yx^5fiSS2 7te. «xtfro©#»uyx 

4 a, 4 b Srft»t5 l^yX*;u^- 2 7 a t s 
*/uy-2 7 a $rtUlE$^Sfc^^[EllE*fi2 7 b 

IUic$fi2 7 bO^tPf? t-U^X^/wy— 2 
30 7 a £rH]$5£-£. * T y ^s|E«Sfeb J: o t L 

#5 aj&>5 ba»t£j;-3T\ 20(0»l/yX4 a , 4 b 

[0 0 4 1 ] if-^-r^— Kl 2 «t 

ft 9. #*^ffillr^^ l b**b^<v^o•cA»ft^4fi8 

i^icj;!?. *«ftffi3^ h^s^TffiiftStfd^-eft 
<, ro©»*l/yX4a, 4 b kft&tl'^Xtyy^X. 

<©RftS— o©W«|a»jKfr 5 a , 5 b S:ia«W*i-5 

r i^pjfg^ftsco-e, ^/^^-f^^a-Jto^SE 

[0042] mmme) aioit *3swo»6o* 
50 jftwic *5 tt s * ^ y ^ r y ^^>*^ «: ^ -r ffia sis -e 
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WM¥9- 8 19 5 5 



77 

f±, «x.ftf 0S^* = ^7/H 9 9 5^7. 10^40^ 
-^l^^ntws J; 5 uvXfci* vf^j* 

**-«r-frrtsLfcfc(Z>-e. *n^^A*^-CHISfS^ft 
»aiB*J4; M*f*ra«IB»J«fr5 a (Off «ffiJbfc:jlS/£ 

ftffifr5 b<DW«ffi±l£je*^&*g-Si«fc ? icbfc 

[0 0 4 3] U-if-y^^-- Kl 2«fc 9#jMftif3*t 

^&1&=xhte&^mkteZttti**)-?te 

-o fcT * * r y :^-eff * OR* 5 - oolff 
*5a, 5 bSrlBftSfe-fSCijSSBrtBiftSO-e, J: 

[0 0 4 4] 

fr(efl|fig§;h/rv*5«o-C. *tTy^ry^co^:*i4/hffl 
[0 0 4 5] **»«*f«rl*OWWS:S 
[0 0 4 6] Jfe^i^a— fries** 



12 



[13 2] *»Mo»lo|tllfiW(e*5(tsa*:*^»»<0 
&;*:_b®[3 

[13 3] *38MoS2O|g««0(e*5Jt5*tfy ^7y/ 
©«/a«r^i-«l»rEB 
70 [13 4 ] MHOS 2 oSafeWteiirt-Sg**^^^ 
&*:J:HI3 

[13 5] MMom3 0||*ffillc*5(i'5*:t , y^Ty7 p 

[13 7] *&w<nm3<DmMM\z&v%&ftm*n&<D 
[13 8] MWo»4oiiijfiflfa(e*3»s*tfs'^ry^ 

20 [13 9] *38MO»5(DHlfi«l(c*3(tS«:fc? , y y ^ 

[0io] *»Wo»6a>ji»ffiHc*3fts*fcry^Ty 

[131 1] ffi*.<b*lfy^Ty^O»«*«i-«|*ia 
[Hi 2] »^^^7y^l^if^ 

o&;fc:[3 

[[3 13] «*0*^S' ^ 7 y 2 ©g**^»» 

[»*roSW] 

jo 4 ^i/yx 

1 o Jt^^e^a— jv 

l 2 u— if— K 

13, 14, 15 7t h^t-K 

1 6 

i 7 si^o^^Aiasf*-?- 
i 8 fifcir— A*:/y y * — 
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